Susceptibilities to penicillin, cefotaxime, kanamycin, tetracycline, and spectinomycin were measured for 5 reference strains and 302 Neisseria gonorrhoeae isolates collected between 1980 and 1985. After an initial rise, the number of penicillinase-producing strains decreased. A gradual decrease in susceptibility to spectinomycin and the appearance of tetracycline-resistant strains were also documented.
The emergence of penicillinase-producing Neisseria gonorrhoeae has highlighted the necessity for regular assessment of the in vitro antimicrobial susceptibility of this bacterium, particularly in countries such as Gabon, where the prevalence of N. gonorrhoeae and the frequency of penicillinase-producing N. gonorrhoeae are high (8, 9) . The recent establishment of reference strains by the World Health Organization (WHO) (I. Lind et al., personal communication; 7) has served as an impetus for controlled studies and, eventually, comparison of isolates from different geographic origins.
Most previous studies of gonococcal antibiotic susceptibility have come from either industrialized countries, their overseas military personnel, or the capital cities of developing nations. This report analyzes 302 isolates from a semirural African community that is distant from the capital city.
N. gonorrhoeae strains from men and women were confirmed by Gram stain, oxidase reaction, and sugar fermentation before lyophilization (9) . Beta-lactamase production was detected by a modified iodometric technique (2) 0.01 to 32 ,ug/ml; tetracycline, 0.06 to 8 ,ug/ml; cefotaxime, 0.001 to 0.128 Vig/ml; spectinomycin, 1 to 128 ,ug/ml; and kanamycin, 0.5 to 64 p.g/ml.
The bacterial inoculum was prepared from 16-to 20-h growth by suspension in phosphate-buffered saline (7) and inoculated (105 CFU per spot) with a replicating device (7) . The MIC was defined as the lowest antibiotic concentration that completely inhibited visible growth. Isolates were tested as groups of 20, with the 5 WHO reference strains included as controls in each series. The five WHO reference strains were tested 14 times with each of the five antibiotics; the average MICs are shown in Fig. 1 . These values closely parallel those previously published (7), except that we observed a higher average penicillin MIC for strain A. Considerable penicillin MIC variation was also observed for this strain, i.e., of the 14 penicillin MIC determinations for strain A, 5 (36%) were lower than the average by more than one dilution, whereas with the other four antibiotics against this strain and all antibiotics against the other four strains, only 4.2% (14 of 336) of the determinations differed by more than one dilution from the median, highlighting the usefulness of these strains. The MICs of five antibiotics were determined for 302 N. gonorrhoeae isolates from three time periods (Table 1) . The most striking change in antibiotic susceptibility over the 4-year period was the increase in penicillinase-producing N. gonorrhoeae from 7% in 1981 to 48% in 1984 and then a decrease to 23% in 1985. Most penicillinase-producing strains were resistant to 32 mg of penicillin per ml, although a few appeared less resistant, probably because of loss of the plasmid through passage in medium without penicillin. Highly resistant gonococci could be recovered from stocks of these isolates by passing them in medium with penicillin. In addition to being more resistant to penicillin, penicillinase-producing strains were more susceptible to cefotaxime, but MIC patterns were similar to those for the other antibiotics. A discrete decrease in resistance to penicillin was noted among non-penicillinase-producing strains, with the MIC for 90% of isolates (MIC90) passing from 2 to 0.5 ,ug/ml between 1981 and 1985.
Although not evident from MIC for 50% of isolates A significant (P < 0.001; x2 test) decrease in susceptibility in vitro to spectinomycin was also observed (Fig. 3) .
Whereas most strains were susceptible to 8 jig of spectinomycin per ml in 1981, the MIC50 and MIC90 both were 32 jg/ml in 1985. However, no isolates that were resistant to 32 ,ug/ml were found. Similar gradual decreases in susceptibility to spectinomycin have been reported from the Republic of Korea (7) and are reminiscent of the gradual increase in penicillin resistance recorded in the 1950s and 1960s (3). Although strains requiring proline were less susceptible to spectinomycin than non-proline-requiring strains (Peeters et al., submitted), a decrease in susceptibility to spectinomycin was observed in both proline-requiring and non-proline- VOL . 31, 1987 requiring isolates and thus probably represented modification of local strains, perhaps as a result of physicians prescribing only spectinomycin to treat gonorrhea since 1982. All isolates were susceptible to 0.064 ,ug of cefotaxime and 64 ,ug of kanamycin per ml, and neither isolated nor progressive variation in the patterns of susceptibility to these antibiotics was noted during the study. The MIC50 and MIC%) for isolates particularly resistant to any one antibiotic were compared with those for the other isolates for each time period, and the statistical significance of associations was confirmed by determining Spearman rank correlation coefficients. Strains more resistant in vitro to any one of tetracycline, penicillin, or cefotaxime were generally more resistant also to the other two antibiotics but not to spectinomycin. Thus, spectinomycin therapy might be preferable to therapy with these other antibiotics. Tetracycline would not be a preferred therapeutic agent, not only because of the risk of selecting multiply resistant strains but also because many 1985 isolates were already resistant to tetracycline.
